Congenital Cardiac Anomalies in a Lamb
A. BISAILLON, L. DEROTH, and R. ROY Although congenital cardiac defects seem relatively common in all domesticated animals, the incidence of these anomalies in lambs has been estimated to be only 0.11% of births [3] . Ventricular septa1 defect is among the most common cardiac anomalies in animals [6] , whereas tricuspid valve atresia is a rare condition [4, 71. Relatively few studies have been reported about congenital cardiac anomalies in sheep [2, 3, 5, 7] . This paper reports right atrioventricular valve atresia associated with two other developmental cardiac defects in a two-month-old lamb.
The lamb was a two-month-old male crossbred Finnois-Dorset. At birth, the lamb was weak and had tachypnea. Growth was uneventful, but the owner suddenly found the lamb dead.
The lamb was moderately well developed. The internal examination revealed generalized subcutaneous edema as well as edema in the cranial cavity. The abdominal cavity was filled with reddish fluid, and the liver was enlarged to five times its normal size. Hemorrhage was present under an area of the hepatic capsule, and when the organ was incised, blood escaped and the cut surface showed vast fibrous tissue. The lungs were mildly congested, and the pericardial cavity was filled with about 15 ml of fluid.
The defective heart was spherical. The right atrium was dilated and hypertrophic, and the left atrium was enlarged with a slightly thicker than normal wall. The left ventricle was enlarged greatly and had a thinner than normal wall (table I). The right ventricle was underdeveloped greatly, had a relatively thin wall and papillary muscles, and chordae tendineae were absent. There was no right atrioventricular orifice and valve, and the coronary sinus was enlarged. A 20-mm by 15-mm vertically opened foramen provided communication between the right and left atria, guarded by an incompleted valve-like structure with several small openings ( fig. I) . The valve on the large circular left atrioventricular orifice had three main cusps attached to four main papillary muscles by several chordae tendineae. Several thin fibrous bands crossed the lumen of the dilated left ventricle. A septal defect of 10 mm in diameter was found in the basal interventricular septum and was situated just apical to the aortic valve and 15 mm from the pulmonary valve. With the exception of the veins which were dilated, the great vessels of the heart were normal in size and origin. The ductus arteriosus was closed anatomically.
Congenital atresia of the tricuspid or right atrioventricular orifice results from a defective fusion of the endocardia1 cushions of the atrioventricular canal of the fetal heart. This anomaly necessitates the presence of an atrial septal defect. The common atrioventricular canal in this lamb's heart was the left atrioventricular orifice which leads into the large ventricular chamber. When the ductus arteriosus is not patent, a ventricular septal defect must also persist to allow the unoxygenated blood to reach the pulmonary circulation. A persistent ostium primum is associated nearly always with a common atrioventricular orifice [8] . However, in this sheep's heart, the defective multiperforated valve found around the large atrial septal defect suggests that this anomaly represents a patent foramen ovale. In this instance, the valve of the foramen ovale, which is the flap-like remains of the septum primum, seems unable to completely cover the foramen ovale or to fuse with the septum secundum. Patency of the foramen ovale is the most frequent of all cardiac anomalies in man [l] and is quite common in animals 161. In lambs [3] , as in other domestic animals [5] and man [l], ventricular septal defect occurs more often in the membranous part of the ventricular septum. When the basal part of the membranous septum is involved there are usually irregularities in the subdivision of the common arterial trunk [8] . In this particular instance, the pulmonary trunk, the aorta, and their valves had a normal conformation which indicated that the high ventricular septal defect involves mainly the apical part of the membranous septum. In a similar case of tricuspid atresia with a high septal defect in a lamb, there was a dextroposition of the aorta [7] . The mixed oxygenated and reduced blood in the dilated left ventricle passes directly to the aorta or through the septal defect from left to right into the pulmonary trunk. Because blood in the right atrium cannot reach the right ventricle in the usual way, the development of the right ventricle is defective.
